While clinical nursing research priorities should be determined regional experts, evidence suggests that they may be guided more by the needs of research funders. However, we could not find any studies to assess what drives the research produced by nurses and midwives in southern and eastern African countries. Therefore, the purpose of this study was to assess factors associated with clinical nursing and midwifery research found in both indexed and grey literature within this region. This is a cross-sectional descriptive study using 
Introduction
Although priorities for clinical nursing research should be determined by regional health-related needs, there is some evidence that research conducted is often driven by the needs of the funders rather than the health needs and priorities identified by the community [1] . In fact, issues of this nature have given rise to measurable debate on the ethical role of research conducted in developing countries which is funded by developed countries; most notably HIV vaccine trials in African countries [2, 3] . Because clinical nursing research conducted in southern and eastern African countries is frequently funded by stakeholders from other countries, it is important to understand whether it is aligned with that which local experts consider to be important for the needs of the region. In addition to mitigating ethical concerns, understanding the research needs of a region is an important step for policy makers to reduce waste in research funding [4] .
To this end, we conducted a needs assessment which included a scoping review of the literature, a review of the 'grey literature', and a Delphi survey to determine the regional clinical nursing and midwifery research priorities in southern and eastern African countries. However, to determine whether research priorities are aligned with the research that is currently being conducted in the region, further analysis is needed. Few bibliometric analyses of African scientific research have been done and we could find none focusing on clinical nursing literature in Africa. Moreover, most bibliometric analyses focus on the output of indexed literature and therefore do not include unindexed literature which may be an important source of research findings in many countries [5] . While research productivity is on the rise in Africa, the majority of publications come from just a few countries [5] . Given the heterogeneity of African countries, a regional assessment could assist in providing a more accurate view of the current state of clinical nursing and midwifery research and also provide interesting insight into factors that influence research productivity.
In addition to funding, there may be other factors that influence what research is conducted [6] . It is possible, for example, that affiliations with specific organizations may be associated with research productivity. For clinical nursing and midwifery, several organizations of importance in regard to research productivity would include being a World Health Organization Collaborating Center (WHOCC) (which could provide international affiliations or possibly increased exposure for nurses working at schools with a WHOCC), or a being a faculty member or having an affiliation with a school of nursing. In our previous reviews we found that while most institutions did not have a WHOCC, many nursing schools have a formal structure or center with the goal of increasing international outreach and communications, which could also prove influential in research output.
Recent bibliometric analysis suggests that countries in southern and eastern Africa have some of the highest rates of scientific publication on the continent and that the publication output of the WHO Afro region has doubled between 2000 and 2014 [7] . However, these analyses do not specifically account for nursing research productivity, especially given the recent changes to nursing practice with the concomitant growing nursing shortage and expanding scope of practice in this region [8] . An assessment of regional research productivity over the past decade could be insightful in understanding research trends for nursing and midwifery in this area.
Therefore, the aims of this paper were: (1) To determine whether the priorities identified by clinical nursing research experts from southern and eastern African countries are associated with the number of times a research topic is found in the literature. H 1 : Priority ranking is associated with the number of times a topic is found in the literature.(2) To determine whether the priorities identified by clinical nursing research experts from southern and eastern African countries are associated with whether research is published in grey versus indexed literature. H 2 : Priority ranking is associated with whether research is published in grey versus indexed literature. (3) To examine temporal trends in clinical nursing research productivity in southern and eastern African countries over a ten year period (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) .
Methods

Sources of data
Three main sources of data were used in this project. First, data collected from a scoping review of indexed sources were used. This review focused on clinical nursing research articles from any African country found through systematic searches of indexed sources; PubMed, Medline, CINHAL, and Embase [9] . For this project, we included only results from southern and eastern African countries. The second data source was a scoping review of clinical nursing and midwifery research not found in indexed sources, i.e. "grey literature" which was identified through systematic searches of relevant websites (such as institutional, non-indexed repositories and university websites), books, and personal communications with nurse research leaders in southern and eastern African countries [10] . The third source was a Delphi survey conducted among 46 clinical nursing and midwifery research experts from 14 countries in southern and eastern Africa to assess which topics clinical nursing research experts considered to be priorities for clinical nursing and midwifery research in the region [11] . We also conducted an Internet search to determine which clinical nursing and midwifery research priorities had major funding for research in southern and eastern African countries.
Data collected from the scoping reviews included 1) the number of times a research topic was cited in the past 10 years in clinical nursing research in southeastern African countries (in peer-reviewed or grey literature), 2) country in which the research was conducted, 3) author affiliation (name of institution or university), 4) type of publication (grey literature or in an indexed source), 4) source of research (e.g. affiliation with a school of nursing and/or a WHOCC,), and 5) whether the first author had international institutional affiliations, and 6) level of education of the first author.
Variable definitions
Dependent variables
The outcome of Aim 1 was the number of times a topic was cited in the literature (from any source) between 2004 and 2014. The outcome of Aim 2 was whether a publication was in grey literature or in indexed literature between 2004 and 2014. We defined grey literature as research not found in indexed search engines such as PubMed or unpublished sources, such as abstracts from research conferences, university or professional network websites, or university repositories. We use the term "indexed literature" to refer to results of the scoping review of indexed literature as described above of indexed sources: PubMed, Medline, CINHAL, and Embase.
Independent variables
The main predictor variable was the level of ranking achieved in the Delphi survey. We defined 'priority ranking' as the level of priority a research topic was ranked by clinical nursing and midwifery research experts in the Delphi survey with five levels of priority ranking from "critical" to "not a priority" [11] . An expert on clinical nursing and midwifery research was defined as one who 1) was a registered nurse, 2) had a bachelor's degree or higher in nursing, 3) had published clinical nursing or midwifery research, 4) was affiliated with a school of nursing that has at least a master's level nursing program, and/or 5) was identified by one of our African core collaborators or the project advisor as an expert in the region. Our core collaborators in the region held a leadership position (such as dean or principal) in a major university in the region as well as leadership roles (such as president or chief executive officer) in international nursing or midwifery organizations. The Delphi survey also had an advisor to the project who was the senior officer on human resources for health at the AFRO regional office for the World Health Organization.
We used the term "international affiliations" to describe whether the first author reported an affiliation with an institution or agency outside their own country and "nursing affiliation" to describe whether the first author had an affiliation to a school of nursing. We defined a research topic as having major funding if we found one or more sources of funding for research in the region with >$1 million USD between January 2004 and January 2015. In cases where a nursing school was not a WHOCC but had a formal structure for increasing global outreach and collaborations, we termed this a "global nursing center" and examined this possible association with research productivity. The author's education level was recorded as either doctorate (which could include either a clinical doctorate in any field or a PhD in any field), masters level (from any field), bachelors level or lower (a bachelor's or lower degree from any field) or "can't tell," in circumstances where we were unable to identify the level of education of the first author.
Data analysis
To ensure that our topics from the scoping reviews were properly coded (i.e., the label chosen for each topic was consistent with the content of the research or publication), we assessed inter-rater reliability. Two scientists independently coded a subset of 18 of the publications (5%), randomly selected. Coders listed one or more topics that they thought adequately described the article and were blind to each other's responses. Both raters only selected one or two topics for each publication, so each publication was given two topics, either the two listed, or if there was not an additional topic, it was rated as "no other topics." Topics were given a nominal numerical coding in SPSS. We used Cohen's kappa (K) to measure for inter-rater reliability for 2 raters on a multiple category response (not ranked). Kappa was 0.71 (95%CI .54, .87), confirming an acceptable level agreement [12] .
Because each publication may have included more than one topic, topics were weighted by the number of times they appeared in each publication. For example, if a publication covered "HIV in pediatrics," each topic ("HIV" and "pediatrics") received a weight of 0.5. Note: Topics were weighted by the number of times they appeared in each publication. For example, if a publication covered "HIV in pediatrics," each topic ("HIV" and "pediatrics") received a weight of 0.5. Likewise, if a publication covered only "Midwifery" then it would receive a weight of 1. NCDs = non-communicable diseases. Likewise, if a publication covered only "Midwifery" then it would receive a weight of 1. For country, 'absolute country counting' was used, where the country of the corresponding author received credit for the publication [7, 13] . We used the same method for author affiliation with a WHOCC, international affiliations, education and affiliation with a school of nursing, giving one credit for each to the first author on the paper. Data analysis was conducted with IBM SPSS Statistical software, version 22.0 (Chicago, IL).
Association between priority ranking and the number of times a research topic was found in the literature. We tested whether the level of priority ranking was associated with the frequency with which a topic was found in the literature. Because we were using the number of times a topic was cited (i.e., count data), we used a Poisson regression to asses this relationship; the outcome variable was the number of times a research topic was cited and the predictor variables were (as described above) 1) priority ranking; 2) major funding source; 3) international affiliations; 4) nursing affiliation; 5) first author affiliated with a WHOCC; 6) global nursing center; and 7) country. Those variables with a significance of p ≤0.1 were considered for the model. Note: Dependent variable is a binary categorical variable where grey literature =1 and indexed literature = 0. "Priority ranking" is a categorical variable of clinical nursing and midwifery research topics that expert nurses ranked in a Delphi survey; 4=Critical, 3=Important, 2=Moderate, 1=Low, 0=Not a priority (reference group). The reference group for "Priority Ranking" is "Not a priority," reference group for "Education level" is Bachelor's degree or less, the reference group for "Funding" is not funded. Hosmer and Lemeshow Test Chi-square = 2.382, df =6, p = .881. The exponentiated betas represent the Odds Ratio (OR) for appearing in grey versus indexed literature; for each one unit increase in the predictor variable, the odds of appearing in the grey literature increased by this amount holding other variables constant. For example, holding all other variables constant (same level of education and funding), topics rated as an "Important Priority," were 2.94 times more likely to appear in the grey literature than indexed literature compared to those topics rated as "not a priority."
The incident rate ratio (IRR) for each independent variable was calculated as e β and reported with 95% confidence intervals (CI). The final model retained those variables with a p value ≤0.05. We examined interactions between each covariate. We also considered negative binomial regression for the analysis. The final model was selected using the smaller Akaike Information Criterion (AIC) [14] . Association between priority ranking and publication in grey versus indexed literature. A logistic regression was conducted to determine the association between expert opinion and whether a topic appearing in the grey rather than indexed literature. The dependent variable was whether a publication was in the grey literature. Independent variables were 1) priority ranking, 2) major funding, 7) nursing affiliation, 6) international affiliations 7) WHOCC, 8) global nursing center, 9) country, 10) education level of the researcher, 11) the topic of research, and 12) year. Variables with a significance level of p<0.1 were considered for the preliminary main effects model. Once a main effects model was established, we checked for possible interactions. The odds ratio (OR) for each independent variable was calculated as e β and reported with 95% confidence intervals (CI). For the final model fit was tested with Hosmer and Lemeshow's goodness of fit test.
Temporal trends in publication output. To examine trends in clinical nursing research productivity in southern and eastern African countries between 2005 and 2013, we conducted a time trend analysis using average annual percentage change (AAPC) [15] . Because it takes some time for articles to be indexed and appear in searches of indexed databases, we used 2013 as the final time point for comparison of relative growth and AAPC to ensure that results encompassed a complete year (allowing for comparison between years). However, because the rate of change may not be constant for each year, we grouped years into two five-year groups; 2005 -2008 and 2010 -2013 to illuminate the overall differences between these time periods.
We also calculated percent relative growth by 
Results
Overall, there were 319 publications categorized into 20 different research topics. Of these, 56 had a first author affiliated with a center for global nursing, 70 with a WHOCC, 235 had international affiliations, and 260 were affiliated with a school of nursing. Twenty-five first authors (9.2%) had a Bachelor's degree or less, 77 (28.2%) had a Masters degree as their highest level of education, and 171 (62.6%) had a doctorate degree. The topic frequencies and frequency by country are listed in Tables 1 and 2 .
Association between priority ranking and publication topics
Preliminary associations were found between number of publications and priority rankings from the Delphi survey, education, international affiliations, affiliation with a global nursing center, WHOCC, and affiliation with a school of nursing; topics with major funding sources were not found to be statistically significant. However, all but priority rankings, international affiliations and global nursing center dropped out when entered into the preliminary main effects model. We did not find any interactions between variables. The likelihood ratio Chi-square was 607.68, p<0.001 indicating the overall model was statistically significant. The AIC for the Poisson model was smaller than that for the negative binomial regression, indicating the Poisson model was superior. Therefore, we interpreted the results using the Poisson regression. The results of the final analysis are found in Table 3 .
A topic with a critical priority ranking from the Delphi survey was associated with appearing fewer times in the literature, compared to those topics that were not ranked as a priority (IRR of .39, 95% CI [.20, .77]). This indicates that the number of publications is 61% fewer for topics that were ranked as a critical priority than for the topics that were not ranked as a priority. However, priority ranking for those ranked as "important" was positively correlated with appearing in the literature, with a 63.3% increase in number of publications for a topic that was rated as an "important" research priority (IRR 1.63, 95% CI [1.15, 2.33]). The percent increase in number of publications was a 19.1% for every one additional first author with an international affiliation (IRR 1.19, 95% CI [1.15, 1.23]) . However, the number of publications on a topic decreased by 26.0% with each increase of first author affiliation with a global center for nursing (IRR .68, 95% CI [.68, .81]).
Association between priority ranking and publication in grey versus indexed literature
In testing the individual effects of the predictor variables, priority rank, year, education, and funding had a p-value < 0.1 and were entered into the preliminary model. For the final regression model, the Hosmer and Lemeshow Test Chi-square was 1.93 (df =7, p = .96), indicating the model was a good fit. No interactions were statistically significant. Priority ranking overall contributed significantly to the model, as did educational level of the first author, and whether the topic has major funding. For priority ranking, the odds of appearing in the grey literature to indexed literature for topics ranked as "important" were 294% higher than for Table 4 .
Temporal trends in publication output
The results of the trend analysis showed a variation in change in publication production between 2004 and 2013, that is, there was not a consistent positive growth trend for every year (Figure 1 
Discussion
Priority ranking and the number of times a topic was cited in the literature
Clinical nursing and midwifery research topics that were rated as critical priorities by experts in the region were significantly less likely, but important priorities were more likely to appear in the literature. This implies that there is some misalignment between priorities for research identified by nurse experts and what research is being conducted and published. To our knowledge, although there has not been a bibliometric analysis on this specific subject, these findings are consistent with previous evidence that there may be a misalignment between the research needs of the region and the research that is actually conducted [7, 16] .
The increased likelihood of publications when a first author has an international affiliation is not surprising; the more connections one has, the more likely they will be able to produce research [6] . Additionally, there may be a greater expectation and pressure to publish when international collaborators are from countries in which publishing is a requirement for tenure and promotion. The fact that first authors who were affiliated with a global nursing center were less likely to publish research is less intuitive. Perhaps those centers focused on global outreach were more likely to publish studies with a first author from a country outside the region of this study and therefore did not receive credit for the publication. It could also be that global nursing centers are more focused on other types of research such as policy or pedagogy (for example, enhancing students' international experiences) or other types of research that were not considered in this study, as we only included research with patient outcomes.
Priority ranking and appearance in grey versus indexed literature
An expert ranking of "important" was also associated with whether a topic was more likely to be found in the grey versus indexed literature. Compared to those topics ranked as "not important," research topics ranked as "important" were almost three times as likely to appear in the grey literature than in the indexed literature (OR 2.939, 95% CI [1.246, 6 .930]). Critical topics were nearly 20 times as likely to be found in the grey literature than in the indexed literature, compared to those ranked as "not a priority" (OR 19.975, 95% CI [4.398, 90.729] ). This suggests that although nurses are doing the research important to the region, they are much less likely to get it published in an indexed journal, making dissemination difficult. The fact that those topics with major funding were less likely to appear in the grey literature (OR .162, 95% 95% CI [.039, .674]) may support this, in that those topics of critical priority to nurse experts in the region may have less funding, possibly reducing the quality of research and making publishing in peer-reviewed journals more difficult.
This may also suggest a lack of mentorship for researchers or insufficient experience to publish in indexed journals. The observation that first authors with lower levels of education were more likely to publish in indexed literature may be explained by the fact that much of the clinical nursing and midwifery research produced in southern and eastern African countries is produced by students who are required to produce a publication for graduation [17] . Newly trained researchers may find that they have less support for their research after graduation and newly trained doctoral nurses may have more difficulty getting published in high profile journals without the co-authorship of a more experienced colleague. This is consistent with other evidence that suggests junior faculty tend to have weak publication outputs [18] .
Temporal trends in publication output
Although the increase in publications varied somewhat by year, clinical nursing research almost doubled between 2004-2008 and 2009-2013 . The steepest increase was between 2010 and 2011. Overall, clinical nursing and midwifery scientists have made strides in increasing production of research in African countries, particularly given the obstacles that must be surmounted to publish, such as sparse resources, few doctorally prepared nurses in the region, language barriers and civil unrest common in the some parts of the region [17, 19] .
Limitations
Despite our efforts for complete and accurate data, some publications were certainly missed. Occasionally we were unable to determine the education level of the author or the year the research was conducted. Although these instances were few, this also may have influenced the outcome.
Conclusion and Recommendations
This data analysis revealed that current clinical nursing and midwifery research in southern and eastern African countries may not be driven by what nurse experts in the region consider to be of critical importance. Lack of mentorship or support for emerging nurse and midwifery scientists may lead to a disadvantage when attempting to publish in peer-reviewed journals. Implementing collaborative networks to strengthen skills needed for authorship as well as mentorship programs for emerging PhDs may help to alleviate some of the problems identified in this study [20, 21] .
While it is a reasonable assumption that expert opinion influences research practice, research priorities are filtered through many layers, including political considerations, resources and funding, and influences of stakeholders outside the region that may have their own research agendas. Understanding those factors that may predict which research topics receive attention from researchers and become disseminated in the literature is of utmost importance to support the available nurse scientist workforce in conducting research that is of the highest priority. It is our hope that this study will provide a more complete understanding of the current state of clinical nursing and midwifery research to enable policy makers in southern and eastern African countries to ensure that clinical nurse researchers are supported so they may produce timely, relevant, translational research that will ultimately improve patient outcomes.
